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Abstract Baseline data were collected to evaluate the
effectiveness of interventions on completion of the hepa-
titis A and B vaccine series among 664 sheltered and street-
based homeless adults who were: (a) homeless; (b) recently
(\1 year) discharged from prison; (c) discharged 1 year or
more; and (d) never incarcerated. Group differences at
baseline were assessed for socio–demographic character-
istics, drug and alcohol use, sexual activity, mental health
and public assistance. More than one-third of homeless
persons (38%) reported prison time and 16% of the sample
had been recently discharged from prison. Almost half of
persons who were discharged from prison at least 1 year
ago reported daily use of drugs and alcohol over the past
6 months compared to about 1 in 5 among those who were
recently released from prison. As risk for HCV and HIV
co-infection continues among homeless ex-offenders, HIV/
HCV prevention efforts are needed for this population.
Keywords Homeless  History of incarceration 
HIV  HBV
Introduction
Incarceration rates in the US are increasing. Currently,
2 million individuals are in jails or prisons in the U.S.;
these ﬁgures represent an increase of 239% in incarceration
rates over the past 2 decades (Harrison 2003). In California
alone, the prisoner population totaled 168,000 in 2005, and
since 1990, it has increased three times faster than the
overall adult population (Bailey 2006). Annually, greater
than 10 million individuals are released from U.S. jails (Ke
1998) and an additional 600,000 individuals are discharged
from state and federal prisons (Travis 2005).
Inmates of U.S. prisons are disproportionately burdened
with serious medical conditions, including mental illness
(Fazel and Danesh 2002; Teplin 1990; Teplin et al. 1996),
substance abuse (Weinbaum et al. 2004), viral hepatitis
(Macalino et al. 2004; Ruiz et al. 1999; Solomon et al.
2004) and HIV/AIDS (Bureau of Justice Statistics Bulletin
2005; Hammett et al. 2002). Substance abuse, a risk factor
for risky sexual behaviors and the acquisition of HIV and
hepatitis, is particularly prevalent among US prisoners. In
one survey, 57% of state prisoners reported the use of illicit
drugs in the month before their offense (Weinbaum et al.
2004). In addition, incarcerated persons report more
injection drug use and unsafe sexual practices than does the
population at large (Glaser and Greiﬁnger 1993). Incar-
ceration has also been associated with increased risk of
HIV and hepatitis (Khan et al. 2005; MMWR 2004)
acquisition.
Former prisoners are over-represented among the
homeless (Bureau of Justice Statistics 1999) and prisoners
who are released from incarceration experience a high risk
of new onset homelessness (Desai et al. 2000; Martell et al.
1995). Homeless or marginally-housed individuals with a
history of incarceration have signiﬁcantly higher health
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mental illness, psychiatric hospitalization, illicit drug use,
and HIV infection (Kushel et al. 2005). Formerly incar-
cerated persons who are homeless are more likely to have a
substance use disorder (SUD), and to experience impov-
erished social circumstances on reentry to the community,
all factors that increase the risk for HIV infection or
transmission (Greenberg and Rosenheck 2008a, b; Kushel
et al. 2005). Duration of homelessness is also associated
with exposure to the criminal justice system: in one study,
longer durations of homelessness were associated with
histories of arrest (Caton et al. 2005). Homelessness, in
turn, increases the subsequent risk for recidivism (Metraux
2004).
Individuals released from prison have difﬁculties in
accessing housing as well as community healthcare ser-
vices; receipt of such services is associated with receipt of
public beneﬁts, health insurance, and social support (Lee
et al. 2006). For example, as a result of many state’s
housing policies, individuals with a criminal record are
frequently barred from public housing, thereby further
delimiting ex-offenders’ access to affordable housing.
Released inmates also face substantial barriers to
accessing substance abuse, medical, and mental health
treatment programs. In particular, barriers to health care
include the absence of discharge planning, insufﬁcient
health insurance, and discrimination against ex-offenders
(Lee et al. 2006). Homeless individuals also experience
obstacles to healthcare, including mental illness, addiction,
competing priorities, and lack of health insurance (Gelberg
et al. 1997; Kushel et al. 2001). Although a comparison of
the receipt of public beneﬁts, such as General Relief, which
provides support to indigent populations by Los Angeles
County, between homeless individuals with and without
histories of incarceration has not been performed, it is
expected that issues common to homelessness and incar-
ceration, such as mental illness, substance abuse, and
medical comorbidities, would only compound the difﬁ-
culties in accessing social and health care services in
homeless former prisoners.
Although research has identiﬁed an association between
previously imprisoned homeless individuals and increased
health risks (Kushel et al. 2005), there is as yet limited data
on the relationship between incarceration, substance abuse,
and resource access among homeless persons with and
without histories of incarceration. We sought to examine
differences in drug and alcohol use and sexual risk
behavior, mental and physical health and access to public
assistance in three mutually exclusive groups of individu-
als; those who were homeless and recently (\1 year ago)
discharged from prison, those who were homeless and
discharged at least 1 year ago, and those who were
homeless but never incarcerated.
If homeless ex-offenders are more likely to engage in
risky substance abuse and less likely to access public
resources, then it might be necessary to design immediate
post-release intervention programs for this population,
including HIV and hepatitis prevention education, sub-
stance abuse treatment, housing and job training programs.
Methods
Study Design
Data for this study came from a larger prospective study
designed to evaluate the effectiveness of three different
interventions on completion of the hepatitis A and B vac-
cine series among sheltered homeless adults in the Skid
Row area of Los Angeles. The intervention period lasted
over a six-month period. The data collection period for the
entire study was between September 2003 and June 2006.
Homeless adults were recruited from homeless shelters,
residential recovery programs or from the streets in the
Skid Row area of Los Angeles. Participating sites were
stratiﬁed by type (homeless shelter, residential recovery
and street sites) and size, and eligible persons were ran-
domized to one of three treatment programs: the Nurse
Case Managed Program with Incentives and Tracking
(NCMIT), the Standard plus Incentives and Tracking (SIT)
and Standard plus Incentives only (SI). Stratiﬁcation by
type and size of site was performed to equalize randomi-
zation across groups.
The framework for the parent intervention study was the
Comprehensive Health Seeking and Coping Paradigm
(CHSCP) (Nyamathi 1989), which focuses on the imple-
mentation of strategies relating to coping, communication
skills, and promotion of health-seeking behavior.
Participants
Eligibility for the parent study included: (1) adult age 18–
65, residing in one of 16 participating homeless sites; (2)
willingness to undergo hepatitis A virus (HAV), hepatitis B
virus (HBV), hepatitis C virus (HCV) and HIV antibody
testing at baseline and at six-month follow-up; (3) will-
ingness to participate in the intervention; and (4) no history
of HBV vaccination. This study included 664 participants
who did not test positive for HBV antibodies.
Procedure
This research and all associated materials and ﬂyers were
approved by UCLA Human Subjects Protection Commit-
tee. Flyers were posted at recruitment sites to inform res-
idents of the study. Following written informed consent to
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123screening by interested homeless adults, outreach workers
administered a brief questionnaire covering basic socio–
demographic characteristics and a hepatitis-related health
history designed to assess eligibility for the HAV/HBV
vaccination study. Homeless persons determined by the
research nurses to be eligible and interested in enrollment
into the study completed a second written informed consent
followed by pretest counseling and a blood draw for HAV,
HBV, HCV and HIV assays for further eligibility consid-
eration. Potential participants were then given referrals to
see one of our research nurses stationed at the research site
two-weeks later for posttest counseling and test results.
Homeless adults found to be HBV negative at the two-
week follow-up (regardless of their HAV/HCV/HIV sta-
tus), and interested in participating in the study, were then
provided ﬁnal written informed consent for the study.
Subsequently, research nurses and outreach workers
administered the baseline survey, prior to informing par-
ticipants of their randomization into one of three programs
over a six-month period, ending with a follow-up interview
at the sixth month. The research nurses and outreach
workers who delivered the intervention were not involved
in the baseline or follow-up assessments. Incentives total-
ing $5 were provided to all participants as they completed
each dose of the vaccine series. In addition, nominal
incentives were provided for completion of the initial blood
work and for completion of the baseline and six-month
questionnaires.
Measures
Most instruments utilized in the study had been previously
tested, modiﬁed, and validated for impoverished and/or
homeless African-American, Latino, and White adults
(Sherbourne and Stewart 1991; Simpson and Chatham
1995; Stewart et al. 1988). The baseline instruments and
measures used in this study are described below.
Socio–demographic Characteristics
Socio–demographic information including age, gender,
ethnicity, education, homeless history, partnership, veteran
status, number of lifetime and recent sexual partners,
public assistance, and prison status was collected using a
structured questionnaire. Public assistance was measured
by a one-item ‘‘yes/no’’ question assessing resources such
as SSI/SSDI/unemployment income, general relief, and
foods stamps. Participants were also asked how many
months they had spent in prison; those who reported prison
time were queried about the month and year of their last
discharge. A derived variable, prison status, characterized
participants in terms of recent discharge (\1 year) versus
past discharge (at least 1 year) versus no history of
incarceration. Recent and past discharge were based on the
time between the last prison discharge date and the inter-
view date.
Substance Use Behaviors
The TCU Drug History form measured Drug and Alcohol
Use (Simpson and Chatham 1995). It records lifetime and
past six-month use of 16 drugs, including methamphet-
amine, and elicits information about current frequency of
non-injection and injection use. This instrument has been
validated with men and women with a history of drug
addiction, prostitution, and homelessness and revealed two-
week test-retest reliabilities in an acceptable range of .63–
.71 (Anglin et al. 1996). The 4-item CAGE screener
(Ewing 1984) and 2 additional items, ‘‘how often did you
have a drink containing alcohol in the past 6 months’’ and
‘‘how many drinks containing alcohol did you have on a
typical day when you were drinking in the past 6 months’’
measured lifetime and current alcohol abuse. Sharing/
Cleaning Needles and Other Drug Paraphernalia was
measured by 6 items modiﬁed from the LA Seroprevalence
Study (Ford 1992); these items elicited data on needle
sharing and cleaning, sharing other drug equipment, and
sharing straws for cocaine and methamphetamine use.
Respondents were also asked about their history of smok-
ing cigarettes and whether they attended a drug recovery
program in the last 6 months.
Sexual Risk was assessed by number of sexual partners
in the last 6 months and if the individual traded sex for
money or other things.
Mental Health was assessed with the Center for Epide-
miological Studies Depression (CES-D) scale (Radloff
1977). The 20-item self-report instrument is designed to
measure depressive symptomology in the general popula-
tion and has been validated for use in homeless populations
(Ritchey et al. 1990). Each item measures the frequency of
a symptom on a 4-point response scale from 0 ‘‘Rarely or
none of the time (\1 day)’’ to 3 ‘‘Most of the time (5–
7 days)’’. Examples of CES-D items are ‘‘I felt depressed,’’
and ‘‘I felt fearful.’’ Item scores were summed, giving an
overall scale that could range from 0 to 60. Higher scores
indicate more depression. The scale was dichotomized at
the customary vale of 16 (Radloff 1977), indicating further
need for evaluation of depressive symptoms. The internal
reliability in this sample was 0.90.
Physical Health was measured by physical functioning
as assessed by the RAND Functional Status Scale (Health
Cost and Services Utilization Study 1995). This 10-item
scale examines ability to perform various activities, such as
bending or stooping, moving a table, running, walking
several blocks. Items were linearly transformed to a scale
of 0–100 and a mean-item score was constructed; higher
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123scores correspond to better functional status. Cronbach’s
alpha for the scale in the study was 0.91.
Statistical Analyses
Statistical analyses contrasted participants who had never
been imprisoned, those who had been discharged from
prison at least a year ago and those who had been dis-
charged within the past year. Chi-square tests and analysis
of variance (ANOVA) were used to assess overall group
differences in socio–demographic characteristics, sub-
stance use, mental health and public beneﬁts, depending on
whether the variable of interest was categorical or contin-
uous with an approximately normal distribution. For con-
tinuous variables, Duncan’s multiple range test, with alpha
set to .05, was used for paired comparisons when signiﬁ-
cant overall differences were found by ANOVA. For cat-
egorical variables, we limit multiple testing problems by
reporting overall chi-square test results and then describing
selected group proportions. Statistical analyses were per-
formed with SAS/STAT (http://www.sas.com).
Results
Socio–demographic Characteristics
Based upon self-reported information, the 664 participants
were categorized as having never been in prison (n = 412),
past prison discharge (C1 year) (n = 144), or recent dis-
charge from prison (\1 year) (n = 108). Thus, more than
one-third (38%) reported prison time and 16% of the
sample had been recently discharged from prison. Partici-
pants were primarily male (75%) and Black (70%). Their
mean age was 42.1 (SD 9.0); the average participant had
slightly less than 12 years of education. Mean prison time
was 47.4 months (SD = 51.9 months), with a range from
less than 1 to 336 months. Median time in prison was
28.0 months.
As depicted in Table 1, recently discharged prisoners
were younger and less educated than those in each of the
other two groups of participants. Less than one-third of this
group (31.5%) reported public assistance, whereas two-
thirds of the rest of the sample did so. No differences were
noted with respect to veteran status.
Over half of those discharged from prison in the past
year had been in residential substance treatment programs
during the previous 6 months (Table 2). Recently dis-
charged participants had relatively high rates of lifetime
substance use. Almost three-quarters of recent prison dis-
charges reported ever snorting cocaine, while 44% of those
who were never imprisoned did so. One-third (34%) of
persons who were recently discharged from prison likewise
reported snorting methamphetamine during their lifetime
compared to less than one in ﬁve of those who were never
imprisoned. Persons who were more recently discharged
from prison had relatively low rates of daily alcohol use,
daily drug use, and daily drug/alcohol use.
No differences were found for numbers of sexual part-
ners in the past 6 months. Greater proportions of both the
past and recent ex-prisoners reported high functional status
compared to the never-imprisoned group (X = 91 and 92
vs. 84, respectively. Depressive symptomotology was
found to be high (C16) but not signiﬁcantly different across
the three groups.
Discussion
This study focused on drug and alcohol use and sexual
behaviors, mental and physical health, and access to public
assistance in homeless adults. Comparisons were made
among homeless adults discharged from prison less than
1 year, those who were homeless and had been discharged
at least 1 year ago, and those who were homeless but never
incarcerated.
Findings revealed that history of intranasal cocaine and
methamphetamine use was highest among recently-dis-
charged ex-offenders. Among those discharged at least
1 year ago, there was generally more past 6 months daily
drug and alcohol use compared to recently-released
inmates. This ﬁnding suggests that, given time to readjust
from prison life, drug and alcohol use continues after
Table 1 Sample Characteristics by Prison Discharge Status











Background Mean (SD) Mean (SD) Mean (SD)
Age 42.6 (9.7) 42.7 (7.5) 39.5** (7.8)
Education 12.1 (1.9) 12.0 (1.5) 11.4*** (1.8)
%%%
Male 64.8*** 88.9 94.4
Ethnicity
Black 68.9 79.9 61.1
White 14.6 9.0 19.4
Hispanic 13.8 8.3 17.6
Other 2.6 2.8 1.8
Veteran status 14.4 9.7 9.3
Public Assistance 66.0 60.4 31.5***
a Recent refers to past twelve-month period
** P\.01, ANOVA for overall group differences
*** P\.001, chi-square or ANOVA for overall group differences
AIDS Behav (2011) 15:340–346 343
123discharge from prison and is consistent with ﬁndings from
a study of homeless adults in New York City, where
homelessness was associated with history of incarceration,
continued drug use, emotional instability, and poor family
support (Caton et al. 2005). Drug treatment is especially
salient after release from prison, because it has been found
to reduce recidivism rates among former inmates who
received treatment compared to those who did not (Carter
et al. 2006; Taxman et al. 2007; Turley et al. 2004).
The recently discharged inmates were less likely to
receive public assistance; they may have had difﬁculties
accessing programs such as General Relief, food stamps
etc. This limited access may reﬂect public policies that bar
persons with a criminal record, particularly for drug
crimes, from receipt of public support. However, in this
study nearly two-thirds of formerly incarcerated partici-
pants who had been in the community for more than
12 months did manage to receive public beneﬁts. There-
fore, these participants’ extended time in the community
may have had a positive impact on their ability to access to
vital and stabilizing resources.
Findings from this study revealed differences between
the recently released participants and those who had been
released into their communities for 12 months or more.
The younger age, male gender and higher rates of lifetime
drug use, particularly cocaine and methamphetamines, of
newly released participants reﬂected the changing demo-
graphic of the correctional population. Current data about
U.S. prisoners reveal that prisoners are increasingly
entering prison under the age of 40 and that methamphet-
amine use is increasing is this population (Pogorzelski
et al. 2005; Visher et al. 2005). Yet, this group of younger
participants also had the lowest rates of daily drug and
alcohol use and the highest rate of recent attendance in
drug recovery when compared to the remaining study
group. Enrollment in treatment soon after release may have
had a beneﬁcial impact on the daily drug and alcohol use
patterns of recently released inmates. Alternatively, this
ﬁnding alludes to the idea that a period of incarceration
may serve as a period of abstinence from drugs and alcohol
for many inmates.
The younger participants’ enrollment in substance abuse
treatment (SAT) may also be an indication of the increas-
ing emphasis on drug and alcohol treatment during and
after incarceration within the legal and correctional sys-
tems (Carter et al. 2006; Taxman et al. 2007; Turley et al.
2004). These participants may have beneﬁted from these
newer policies in a way that participants released from
prison for more than 12 months were unable to. Prisoners
discharged into their home communities more than 1 year
ago reported the highest use of drugs and alcohol as
compared with recently discharged prisoners or their
counterparts never in prison. While parole status is not
known, one possible explanation is that access to drug and
alcohol treatment may have been delimited for prisoners
discharged more than 1 year ago.
No differences were noted among the three participant
groups in the number of sex partners. Nevertheless, recent
literature suggests that formerly incarcerated individuals
frequently engage in unsafe sex with multiple partners as
a result of both drug use and sex work (Caton et al. 2005;
Cooke 2004; Lennings et al. 2006; Masson et al. 2004;
Reback et al. 2007; Weiser et al. 2006; White et al.
2006).
Table 2 Psychological and
behavioral risk by prison status
a Recent refers to past twelve-
month period
* P\.05, chi-square for
overall group differences
** P\.01, chi-square for
overall group differences
*** P\.001, chi-square test
for overall group differences









Mean (SD) Mean (SD) Mean (SD)
Depression 17.6 (12.1) 17.1 (11.3) 16.7 (11.1)
Number of sexual partners, past 6 months 3.1 (7.9) 5.1 (12.7) 2.5 (3.3)
Functional status 83.9*** (25.5) 90.9 (19.4) 92.4 (21.3)
Years smoked cigarettes 15.0 (12.7) 18.4 (11.8) 15.2 (11.2)
Substance use % % %
Lifetime IDU 11.2 16.7 30.6
IDU, past 6 months 4.9 5.6 7.4
Ever snorted cocaine 43.9 60.4 73.2***
Ever snorted meth 18.7 22.9 33.3***
Daily alcohol use, past 6 months 20.2 26.4 12.0*
Daily drug use, past 6 months 25.5 41.7 19.4***
Daily alcohol/Drug use, past 6 months 32.3 47.9 21.3***
Drug recovery program, past 6 months 14.3 27.8 53.7***
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123This study also reveals the complex circumstances adults
with a dual history of incarceration and homelessness
experience in their communities and provide some insight
into the inconsistencies of service provision to this popu-
lation. Data from this study suggests that newly released
persons are utilizing public support programs less although
they may have an easier time accessing SAT. Increased
access to SAT may be related to the recent increase in
attention and resources dedicated to continued drug treat-
ment upon release from prison. In contrast, formerly
incarcerated individuals who remain in the community for
extended periods of time may have increased access to
public support and social services but drug and alcohol
treatment may no longer be readily available to them,
possibly as a result of completing parole. Therefore, two
vital resources, drug and alcohol treatment and ﬁnancial
support, are sporadically and inconsistently offered, making
it difﬁcult for homeless, former prisoners to address one of
their greatest HIV-risk behaviors, substance abuse.
Limitations
This study had several limitations. The ﬁrst was that partic-
ipants who tested positive for HBV were excluded from the
study. This exclusion limited the generalizability of the
resultstoamoregeneralhomelesspopulation.Becausemost
of the study population was male, the results may not reﬂect
women’spatternsofHIV-relatedbehaviorsandcautionmust
beusedwhenapplyingtheseresultstoformerlyincarcerated,
homeless women. Finally, the ﬁndings reﬂect a West Coast
perspective and most of the study variables were based on
self-report and subject to well-known biases. Nonetheless,
the socio–demographic characteristics of the sample are
representative of previous studies of homeless adults in
California (Masson et al. 2004; Reback et al. 2007; Weiser
et al. 2006; White et al. 2006). Furthermore, the overall,
ﬁndings from this study are congruent with prior investiga-
tions on ex offender community re-entry outcomes, in that
ex-offendersareatriskforcontinuingsubstanceabuse,HCV
and HIV co-infection, and limited well being (Caton et al.
2005; Cooke 2004; Lennings et al. 2006).
Conclusions
Individuals with a dual history of incarceration and home-
lessness are at greater risk of engaging in behaviors, e.g.
substanceabusethatincreasetheirchanceforHIVinfection.
Theseindividualsalsohavesporadicandinconsistentaccess
to substance abuse treatment and public assistance. Both
drug and alcohol treatment and increased stability via
ﬁnancial support can reduce risk for HIV infection and,
thereby, improve health outcomes in this population, one of
society’s most vulnerable and marginalized. Therefore,
research and policy should direct attention to further inte-
gration of resources during and after incarceration. Social
services, public assistance and substance abuse treatment
shouldbeavailabletotheseindividualsoverlongertermand
accessible regardless of parole or probation status.
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